Soluble factor requirements for the Tetrahymena peptide elongation system and the ribosomal ATPase as a counterpart of yeast elongation factor 3 (EF-3).
Peptide elongation factor 3 (EF-3), which is widely present in yeasts and fungi (Eumycota), does not occur in another lower eukaryote, the unicellular protozoan Tetrahymena pyriformis, as was shown by the following findings: (a) there is no activity to satisfy the EF-3 requirement of yeast ribosomes in the post-ribosomal supernatant fraction from Tetrahymena, and (b) the Tetrahymena ribosomes displayed their full capacity for polyphenylalanine synthesis with purified EF-1 alpha and EF-2 alone from either Tetrahymena or yeast, and their activity on the Tetrahymena ribosomes was not further enhanced by the addition of yeast EF-3, in contrast to the case of the yeast ribosomes. However, as a substitute for the ribosome-activated nucleotidase activity of EF-3, Tetrahymena ribosomes were shown to harbor strong, firmly bound ATPase and GTPase activities, which probably involve the same active site. The ribosome-bound ATPase activity was inhibited by a polyclonal antibody raised against yeast EF-3 with the same inactivation profile as that of polyphenylalanine synthesis on Tetrahymena ribosomes, indicating that the ribosomal ATPase plays an essential role in the elongation process on Tetrahymena ribosomes as previously revealed in the yeast system. It was also shown that the ribosomal nucleotidase plays a pivotal role in the elongation cycle in other eukaryotes.